SUMMARY The incidence of sudden infant death syndrome (SIDS) between birth and 2 years of age in South Australia was found to be 2-1/1000 live births. The incidence in previous siblings was 10 times that expected, in second degree relatives five times, and in third degree relatives four times that expected for the community. The minimum incidence in the next subsequent sibling was five times that expected. Except for one family in which both twins died during the same night, the surviving twin has never died (23 infants). The incidence of SIDS in adopted infants was similar to the incidence in natural born infants. Families in which two or more siblings died from SIDS differed from families in which only one infant died from SIDS in several ways. More infants were over 12 months old, and the mothers had an increased incidence of previous miscarriage and threatened miscarriage during the pregnancy with the infant who died. In one family both infants had bronchomalacia, and two families were severely socially deprived.
SUMMARY The incidence of sudden infant death syndrome (SIDS) between birth and 2 years of age in South Australia was found to be 2-1/1000 live births. The incidence in previous siblings was 10 times that expected, in second degree relatives five times, and in third degree relatives four times that expected for the community. The minimum incidence in the next subsequent sibling was five times that expected. Except for one family in which both twins died during the same night, the surviving twin has never died (23 infants). The incidence of SIDS in adopted infants was similar to the incidence in natural born infants. Families in which two or more siblings died from SIDS differed from families in which only one infant died from SIDS in several ways. More infants were over 12 months old, and the mothers had an increased incidence of previous miscarriage and threatened miscarriage during the pregnancy with the infant who died. In one family both infants had bronchomalacia, and two families were severely socially deprived.
For most families (92%) in which an infant died from SIDS the risk of recurrence is small (less that twice the expected risk). We have identified a small subgroup (8%) with a significantly increased risk of recurrence.
The sudden infant death syndrome (SIDS) is the death of an infant unexpected by history, and unexplained after thorough necropsy. The incidence in South Australia between 0 and 730 days during the last 15 years was 2-1/1000 live births, between 2 weeks and 2 years it was 2-0/1000, between 1 week and 1 year 1-9/1000, and between 1 month and 1 year 1-8/1000 live births.
Sudden unexpected infant death in siblings was
reported by Platerus' in 1614 , and in cousins by Cheever2 in 1863. The incidence among previous siblings has been reported as 10 times that expected.3 The incidence in all subsequent siblings was reported as 2-1%, and in the next subsequent sibling as 1-9% by Peterson,s and the incidence in all subsequent siblings as 3-7 times and the next subsequent sibling as 4-4 times the community incidence in Norway. 6 Emery described 12 families with two or more cot deaths.7
Subjects and methods

FAMILY HISTORY CONTROL SERIES
Between January 1973 and December 1978 one or both the authors visited the homes of 198 infants who died suddenly and unexpectedly, usually within 24 hours of the infant being found dead, to interview and counsel the parents. One hundred and eighty seven of these infants died from SIDS. As a result of these interviews it seemed that in some of the families there was a higher incidence of sudden unexplained death in infancy than would be expected. In an attempt to verify this impression a controlled series was undertaken (table 1) .
Permission was granted by the Kindergarten Union to ask the parents of kindergarten children to participate in the study. Using the child at kindergarten as the index case, the mother was asked to complete a questionnaire in which she provided information about first, second, and third degree relatives of the child. A similar questionnaire was sent to the parents of the previous 60 children who had had SIDS. Information was sought about the total number of first, second, and third degree relatives, and about all deaths occurring between birth and 2 years, with the age at death and cause of death if known.
Because some of the relatives included in the questionnaire would have died before SIDS was classified as a disease, there was a certain degree of subjectivity as to whether the death should be classified as SIDS. All cases diagnosed as 'silent 924
Recurrence incidence of sudden infant death syndrome 925 The incidence of SIDS in the families of infants who died of SIDS was much greater than in control families. The infant mortality from conditions other than SIDS was similar in the two groups. Table 2 shows the incidence of SIDS among previous siblings in first, second, and third degree relatives. The previous incidence of SIDS among siblings, aunts, uncles, and cousins was ascertained from retrospective recall when the parents were interviewed. For siblings and half siblings data were collected from January 1973. For 213 families in which one or more infants died between January 1979 and July 1986 full family histories including data about all second and third degree relatives were collected.
Between January 1973 and July 1986 545 infants died from SIDS. At the time of their death these infants had a total of 660 full siblings who were born alive. One infant had a twin sibling who died from SIDS in the same night. Thirteen other infants had a sibling (one infant, two siblings) who had previously died from SIDS (12 in South Australia, two in other states). Excluding the twin pair this is an incidence of 21-2/1000 siblings, or 10-1 times the expected rate. At the time of death the 545 infants who had died of SIDS had 43 half siblings; one of these had died from SIDS. The incidence among the full siblings of the parents was 13 in 1303 or 10-0/1000. This is 4*7 times the expected risk. The incidence among the parents' half siblings, nieces, and nephews was 10 in 1310 or 7-6/1000 (3-6 times the expected risk). The incidence was higher among the mothers' relatives (12-8/1000) than among the fathers' relatives (4-7/1000). Table 3 shows the incidence in the mothers' next child. Between January 1970 and September 1986 690 infants under 3 years of age died from SIDS. Twelve families had two full siblings die from SIDS (including one pair of twins) and one mother had No surviving twin of a SIDS victim has subsequently died. One triplet has died from SIDS, the other two remain alive and well. The number of infants adopted in South Australia has fallen steadily since 1970, and in the year July 1970 to June 1971, 635 infants under 1 year of age were adopted. By the year July 1973 to June 1974 this had fallen to 266. In the four year period July 1970 to June 1974 a total of 1704 infants under 1 year of age were adopted. Of these, four infants died from SIDS (2-3/1000). In 1971 a twin boy aged 3 months died from SIDS. As well as his twin he had two natural siblings. An adopted sibling aged 1 month had died from SIDS six years earlier. Table 4 shows the ages of siblings who died from SIDS were more variable than the ages of SIDS victims without SIDS in a sibling, one fifth of siblings who died from SIDS being over 12 months of age. Thirty six infants over 12 months of age died from SIDS between 1970 and 1985. Two of these were siblings. Of the 35 families who had an infant over 12 months of age with SIDS, four had a recurrence in a sibling (11%). Of 676 first SIDS in a family 641 (95%) were under 12 months of age. The recurrence in families who had a child die from SIDS in this age range was eight in 641 families (1%).
SIDS IN SIBLINGS
There were also unexpected, unexplained deaths in children and young adults. In the family with three infants who died from SIDS, the father's (4) 131 (5) 4 (16)15 20 24-30 months 3 (0-5)J (' 1 (4) J (2) These figures exclude twins who died at 5 months. two siblings who died elsewhere at 2 and 4 months, respectively, and one infant whose adopted sibling died before 1970.
mother died suddenly at 29 years and no cause for death was found at necropsy. In a family who moved to South Australia after two infants had died from SIDS in New South Wales, the father died at the age of 28 while he was sitting with friends after a game of squash. He showed no signs of distress before his sudden death for which no cause could be found at necropsy. His sister at 24 years of age collapsed while dressing to go out; she was ventilated by bag and mask in the ambulance and given artificial ventilation in hospital, but she never regained consciousness and died. She had had asthma in the past and at necropsy hypoxic brain damage was found, thought to be secondary to asthma. The cousin of another family in which two siblings had died from SIDS was running across the lawn at the age of 2 when she collapsed and died. Heart failure was diagnosed, although until the time of her death she had seemed completely healthy. During the past eight years details of all deaths of children and young adults have been obtained from the 274 families interviewed whose infants have died from SIDS. Only one family with a single infant dying from SIDS has described such an unexpected unexplained death. Table 5 shows the incidence of SIDS according to the mothers' obstetric histories. Though history of previous miscarriage was recorded from 1976, a history of bleeding in the first three months of pregnancy has only been sought since 1978. In the last 206 families with one infant dying from SIDS the incidence of previous miscarriage and bleeding in the first three months of pregnancy was no higher than in the mothers of a cohort of 152 successively registered singleton infant births.
In 12 families in which a sibling died of SIDS (including one family with SIDS before 1970) eight mothers had had at least one miscarriage before the first death from SIDS (table 3). One of these had two further miscarriages between the two infants who died from SIDS, and one a neonatal death of an extremely premature infant between the two deaths from SIDS. Details were obtained about bleeding in pregnancy for 16 of those in which a sibling had died of SIDS; eight pregnancies had been complicated by vaginal bleeding during the first three months. One further pregnancy was complicated by bleeding at four months' gestation. In the remaining seven pregnancies there was no bleeding. Previous stillbirth of a normally formed infant occurred in one of 12 families in which two siblings had died from SIDS and five of 413 families in which one infant had died from SIDS.
Some unusual pathological findings were recorded. In reviewing the histological reports of some of the siblings who had died of SIDS, Professor J Emery (personal communication) noted bronchomalacia in both boys in one family. He did not feel that this was sufficient explanation for death, but had never observed this before in many hundreds of infants with SIDS. Interestingly, one of the brothers who died from SIDS at 3 months of age was noted to have an odd cry, described by the parents as 'like a bleating sheep'. His sibling who died at 2 months of age had had a pyloroplasty at 14 days of age. Recovery from anaesthetic took longer than expected but he was otherwise well. At 5 weeks of age he had an episode of loud gasping None of the families with recurrence in a sibling in this series had a history of SIDS in a second degree relative. There was one in which SIDS occurred in a third degree relative, and one in a fifth degree relative. Of the 213 families studied in detail, one mother had two brothers who died from SIDS, and another infant's father's brother and the mother's half brother had died from SIDS. The first infant of this mother had one episode of pronounced apnoea requiring mouth to mouth resuscitation, the second infant died from SIDS, and the third infant (who required regular thyroid supplement for congenital hypothyroidism) had several attacks of apnoea while on a home alarm system. Peterson found mothers in families in which more than one infant had died from SIDS had considerably fewer full brothers and sisters and proportionately more half, step, or adopted siblings than their spouses and the mothers and fathers of all other SIDS probands.5 In the families with more than one case of SIDS in this study one mother was adopted. Ten mothers had 41 siblings (including one neonatal death of a full sibling) and four half siblings. Ten fathers had 32 siblings, one stillborn full sibling, two half siblings, and one step sibling (who died from SIDS).
Both genetic and environmental factors seem to contribute to recurrence of SIDS in families in South Australia, and indeed the gestation and environment of infant siblings tends to be similar. The 930 Beal atnd Blundell environmental influence is illustrated by the occurrence of SIDS in two infants in one family, one being natural born and the other adopted; the only incidence of both twins dying being in the same night; and the recurrence in two severely socially deprived families. The genetic influence is shown in the three families with deaths in young adults or children and the family in which two infants had bronchomalacia.
In 1980 in South Australia the average family size was 2-4 children. Assuming SIDS to be a sporadic event this means an incidence of SIDS of about one in every 200 families. Between January 1970 and September 1986, 677 families in South Australia had an infant who did from SIDS; for 13 families it was a recurrence of SIDS. This is an incidence of one in 52 families, or about four times the expected risk.
Six hundred and twenty six of the 677 families (92%) had their first infant death from SIDS between 2 weeks and 12 months of age, were not severely socially deprived, had no family history of sudden unexpected unexplained deaths in children or young adults, and no bronchomalacia at necropsy. Five of these familes have had a subsequent infant die from SIDS (an incidence of one in 126 families, or 1-6 times that expected), three of these being the next subsequent child (0-5% incidence in next child). It seems reasonable to reassure these families that it is unlikely to happen again.
The risk for a few families (less than 10% of SIDS) is significantly increased. The only family with bronchomalacia found at necropsy, three out of four families with a history of sudden unexpected unexplained deaths in children or young adults, four of 35 families in whom the infant who died from SIDS was over 12 months of age at the time of death, and two of the 14 families who were felt to be severely socially deprived, had a recurrence in a sibling. Although numbers in this study are too small to give exact risks, in families with any of these factors, particularly if the mother has a history of miscarriage or bleeding during the pregnancy, the subsequent child should be considered 'at risk'.
Recurrence in families relates to the incidence in a community or race. Where the incidence is low-for example in Sweden or Asia-recurrence is extremely rare. It also relates to the size of the family; the more infants born into a family the more likely is it that there will be a recurrence. There are many reasons for large families (cultural and religious) but good counselling at the time of the death from SIDS and the increased appreciation by parents of the importance of children and families, are likely to explain part of the difference in reported family recurrences in different communities.
